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Pulling  with  reversing  device  and  process  for  circular  knitting  frames. 

Device  and  process  for  pulling  with  reversing  for  circu- 
lar  knitting  frames,  consisting  of  a  cylindrical  shell  (5),  coax- 
ial  with  the  cylinder  (1)  or  the  cylinders  (1,  2)  of  the  frame, 
and  positioned  above  the  plane  of  formation  of  the  knitted 
fabric  (7),  of  a  cylindrical  sleeve  (6)  coaxial  with  the  shell 
(5),  and  suitable  to  coaxially  slide  inside  it,  and  of  an  ex- 
pandable  tensioning  piston  (8),  coaxial  with  the  sleeve  (6), 
which,  actuated  from  the  bottom,  clamps  the  knitted  tubular 
fabric  (7),  by  means  of  its  expandable  member  (8),  inside 
the  sleeve  (6),  dragging  in  its  axial  movement  upwards  the 
sleeve  (6)  itself,  as  well  as  the  tubular  knitted  fabric  (7),  on 
which  it  exerts  the  action  of  pulling  with  reversing. 



The  o b j e c t   of   t h e   p r e s e n t   i n v e n t i o n   i s   a  d e v i c e   f o r  

p u l l i n g   and  r e v e r s i n g   t h e   k n i t t e d   f a b r i c   f o r m e d   in  t h e  

c i r c u l a r   k n i t t i n g   f r a m e s ,   as   w e l l   as  t h e   r e l a t i n g   p r o c  

e s s   of   p u l l i n g   and  r e v e r s i n g   of  t h e   f o r m e d   k n i t t e d   f a b  

r i c   d u r i n g   i t s   p r o d u c t i o n .  

The  t e c h n i c a l   p r o b l e m s   w h i c h   t h e   p r e s e n t   i n v e n t i o n  

i s   i n t e n d e d   to  s o l v e   c o n s i s t   in   t h a t   t h e   t u b u l a r   k n i t -  

t e d   f a b r i c   w h i c h   i s   p r o d u c e d   i n s i d e  t h e   c i r c u l a r   k n i t -  

t i n g   f r a m e   m u s t   be  k e p t   u n d e r   t e n s i o n ,   to   t h e   p u r p o s e  

of   o b t a i n i n g   a  s a t i s f a c t o r y   d i s c h a r g e   of   t h e   a l r e a d y  

f o r m e d   f a b r i c ,   and  an  a b s o l u t e l y   r e g u l a r   f o r m a t i o n   o f  

k n i t t e d   f a b r i c ,   and  m u s t   be  r e v e r s e d ,   in   o r d e r   to  a l l o w  

i n g   t h e   s u b s e q u e n t   o p e r a t i o n s   to  be  c a r r i e d   o u t   f o r   o b -  

t a i n i n g   t h e   f i n i s h e d   k n i t w e a r .  

The  i n v e n t i o n   i s   p a r t i c u l a r l y   d i r e c t e d   to  t h e   u s e  

in   t h e   c i r c u l a r   t w i n   c y l i n d e r   k n i t t i n g   f r a m e s   f o r   t h e  

p r o d u c t i o n   of   s o c k s ,   b u t   i t   can  be  u s e d   as  w e l l   a l s o   i n  

t h e   p r o d u c t i o n   of   s t o c k i n g s .   I t   can   m o r e o v e r   be  t a i l o r e d  

to  be  u s e d   in   c i r c u l a r   k n i t t i n g   f r a m e s   of   o t h e r   t y p e s .  

F o r   an  e a s y   u n d e r s t a n d i n g   of  t h e   t e c h n i c a l   p r o b -  

l e m s   w h i c h   a p p e a r   d u r i n g   t h e   s t a g e   of   p u l l i n g  a n d   r e -  

v e r s i n g   of  t h e   t u b u l a r   k n i t t e d   i t e m ,   t h e - o p e r a t i n g   w a y  

of   a  c i r c u l a r   f r a m e   m u s t   be  t a k e n   i n t o   c o n s i d e r a t i o n .  

The  t u b u l a r   k n i t t e d   f a b r i c   i s   f o r m e d   a l o n g   t h e   o u t  

s i d e   p e r i p h e r y   of  t h e   c y l i n d e r   w h i c h   s u p p o r t s   and  g u i d e s  

t h e   n e e d l e s   in   t h e i r   r o t a t i o n a l   and  r e c i p r o c a t i n g   m o t i o n  

in   c o o p e r a t i o n   w i t h   t h e   p l a t e n s   and  t h e   f e e d i n g   d e v i c e s  

of  t h e   t h r e a d ;   t h e   t u b u l a r   k n i t t e d   f a b r i c   f o r m e d   e n t e r s  

t h e   c y l i n d e r   i t s e l f ,   and  h e r e   an  a x i a l   t e n s i o n   i s   to  b e  

e x e r t e d   on  i t ,   s u c h   as   to  c r e a t e   a  c e n t r i p e t a l   t e n s i o n  



on  t h e   s t i t c h e s   b e i n g   f o r m e d .   Such   t e n s i o n   i s   an  e l e -  

m e n t   of   f u n d a m e n t a l   i m p o r t a n c e   f o r   t h e   c o r r e c t   f o r m a -  

t i o n   of   t h e   s t i t c h e s .  

I t   m u s t   be  a d d i t i o n a l l y   r e m e m b e r e d   t h a t   t h e   d e v i c e  

f o r - p u l l i n g   and  r e v e r s i n g   t h e   t u b u l a r   k n i t t e d   f a b r i c  

m u s t   be  p o s i t i o n e d   i n s i d e   t h e   c y l i n d e r s   of   t h e   c i r c u l a r  

f r a m e s .   Such   c y l i n d e r s . h a v e   g e n e r a l l y   an  i n n e r   d i a m e t e r  

w h i c h   i s   n o t   g r e a t e r   t h a n   8 0  -   90  mm,  and  t h e   f r a m e s   o f  

l e s s e r   s i z e s   may  h a v e   d i a m e t e r s   as   r e d u c e d   as  a b o u t   5 0  

mm. 

I t   m u s t   m o r e o v e r   be  k e p t   in   mind   t h a t   in   t h e   p r o -  

d u c t i o n   of  s o c k s ,   t h e   p u l l i n g   a c t i o n   i s   g e n e r a l l y   r e q u i r  

ed  e s s e n t i a l l y   d u r i n g   t h e   f o r m a t i o n   of  t h e   t u b u l a r   k n i t  

t e d   f a b r i c   w h i c h   f o r m s   t h e   l e g   and  t h e   f o o t ,   d u r i n g  

w h i c h   s t a g e ,   i n d e e d ,   b o t h   c y l i n d e r s   o p e r a t e   a l o n g   t h e i r  

w h o l e   c i r c u m f e r e n c e .  

When  t h e   h e e l   and  t h e   t o e   a r e   f o r m e d ,   t h e   k n i t t i n g  

i s   c a r r i e d   o u t   by  p l a i n   s t i t c h e s ,   on  one  c y l i n d e r   o n l y ,  

and  a l o n g   a  p o r t i o n   of   t h e   c i r c u m f e r e n c e .   In  t h i s   s t a g e ,  

a  p u l l i n g   a c t i o n   i s   n o t   g e n e r a l l y   r e q u i r e d   f o r   t h e   c o r -  

r e c t   d i s c h a r g e   of  t h e   k n i t t e d   f a b r i c   f o r m e d .  

The  p r e s e n t l y   known  d e v i c e s   f o r   t h e   p u l l i n g   a n d  

r e v e r s i n g   of   t h e   t u b u l a r   k n i t t e d   f a b r i c s   a r e   e s s e n t i a l -  

l y   of   two  t y p e s .  

A  f i r s t   t y p e ,   w h i c h   i s   t h e   o b j e c t   e . g .   of   the  UK  P a t .  

N°2 .001 .112   and  I t a l i a n   Pa t .App ln .N°23   547A/78  f i l e d   on  May  18,1978 

p r o v i d e s   t h e   c l a m p i n g   of   t h e   f i r s t   p a r t   of  t h e   t u b u l a r  

f a b r i c ,   t h e   s o - c a l l e d   c u f f   of  t h e   s o c k ,   by  m e a n s   of   a  

c l a m p i n g   h e a d ,   e . g .   of   c o n e   f r u s t u m   s h a p e ,   a g a i n s t   a  c o  

a x i a l   a x i a l l y   f i x e d   t u b u l a r   e l e m e n t ,   and  t h e   t e n s i o n i n g  

and  t h e   r e v e r s i n g   of   t h e   t u b u l a r   k n i t t e d   i t e m   w h i c h   i s  



s u b s e q u e n t l y   f o r m e d   by  m e a n s   of   a n o t h e r   h o l l o w   t u b u l a r  

.  m o v a b l e   e l e m e n t ,   c o a x i a l   w i t h   and  e x t e r n a l   to  t h e   p r e -  

v i o u s   o n e ,   w h i c h   i s   made  go  down  as  t h e   t u b u l a r   f a b r i c  

i s   f o r m e d ,   k e e p i n g   i t   u n d e r   t e n s i o n ,   and  r e v e r s i n g   i t .  

S u c h   d e v i c e ,   w h i c h   i s   p o s i t i o n e d   i n s i d e   t h e   u p p e r  

c y l i n d e r ,   when  g o i n g   d o w n w a r d s ,   f o r c e s   t h e   t u b u l a r   i t e m  

to  go  a l o n g   a  d o u b l e   b e n d   p a t h .  

When  t h e   i t e m   i s   f i n i s h e d ,   i t s   c u f f   i s   c l a m p e d   b y  

t h e   c l a m p i n g   h e a d ,   i t s   i n t e r m e d i a t e   p o r t i o n   i s   in   c o n -  

t a c t   w i t h   t h e   m o v a b l e   t u b u l a r   e l e m e n t   in   t h e   p o s i t i o n  

of   maximum  e x t e n s i o n ,   and  i t s   end  p o r t i o n   i s   r e s t r a i n -  

ed  by  t h e   n e e d l e s ;   t h e   f i n i s h e d   k n i t t e d   t u b u l a r   i t e m   i s  

t h e r e f o r e   o n l y   h a l f - w a y   r e v e r s e d ,   and  f o r m s   a  t o r o i d  

w i t h   U - s h a p e d   s e c t i o n .  

To  t h e   p u r p o s e   of   c o m p l e t i n g   t h e   r e v e r s i n g   of  t h e  

t u b u l a r   k n i t t e d   f a b r i c ,   t h e   c l a m p i n g   h e a d   i s   d i s e n g a g e d  

f r o m   t h e   f i x e d   t u b u l a r   e l e m e n t ,   and  t h e   m o v a b l e   t u b u l a r  

e l e m e n t   i s   made  go  u p w a r d s ,   t h e   a l r e a d y   p a r t l y   r e v e r s e d  

t u b u l a r   f a b r i c   i s   d r a w n   by  s u c t i o n .   The  same  s u c t i o n   i s  

u s e d   to  t h e   p u r p o s e   of   d i s c h a r g i n g   t h e   t u b u l a r   f a b r i c ,  

a f t e r   i t   h a v i n g   b e e n   d i s e n g a g e d   f r o m   t h e   n e e d l e s .  

T h i s   t y p e   of   d e v i c e   s h o w s   t h e   a d v a n t a g e   t h a t   t h e  

s t r o k e   of  t h e   a c t u a t o r   i s   h a l v e d ,  i t s   a x i a l   o v e r a l l   d i -  

m e n s i o n s   b e i n g   t h e r e f o r e   l i m i t e d ,   b u t   i t   s u f f e r s   f r o m  

o t h e r   d r a w b a c k s .  

S u c h   d e v i c e s   i n d e e d   a r e   c h a r a c t e r i z e d   by  many  p o i n t s  

of   w e a r   and  p o s s i b l e   d a m a g i n g   of   t h e   t u b u l a r   i t e m ,   b e t -  

ween  t h e   f i x e d   t u b u l a r   e l e m e n t   and  t h e   c l a m p i n g   h e a d ,   a t  

t h e   end  of   t h e   s l i d i n g   t u b u l a r   e l e m e n t   w h i c h   s l i p s   on  t h e  

k n i t t e d   f a b r i c   and  f o r c e s   i t   to  t h e   d o u b l e   b e n d ,   and  f i n a l  

l y   a t   t h e   end  of   t h e   l o w e r   c y l i n d e r .   T h e s e   f r i c t i o n  



p o i n t s ,   and  in   p a r t i c u l a r   t h e   s l i p p i n g   of   t h e   m o v a b l e  

t u b u l a r   e l e m e n t ,   s h o u l d   a  h e a v i l y   w o r k e d   ( n o t   p l a i n )  

f a b r i c   be  p r o d u c e d ,   i n v o l v e   t h e   p o s s i b i l i t y   of  t h e   i t e m  

to  be  d a m a g e d .   Such   d e v i c e s   a r e   c o m p l e x   and  d e l i c a t e   a s  

f o r   s e t t i n g   up  and  m a i n t e n a n c e .  

In  s u c h   d e v i c e s   i n d e e d   t h e   c l a m p i n g   h e a d   and  t h e  

f i x e d   t u b u l a r   e l e m e n t   m u s t   r o t a t e   f r e e l y   and  c o h e r e n t l y  

w i t h   t h e   c y l i n d e r s ,   b u t   t h e   a t m o s p h e r i c   f r i c t i o n s   a n d  

t h e   f r i c t i o n   b e t w e e n   t h e   t u b u l a r   k n i t t e d   f a b r i c   and  t h e  

h o l l o w   t u b u l a r   m o v a b l e   e l e m e n t   make  t h e   e f f e c t i v e   e l i -  

m i n a t i o n   of  t h e   r e s i d u a l   t o r s i o n   v e r y   u n c e r t a i n ,   u n l e s s  

v e r y   c o m p l e x   d e v i c e s   a r e   a d o p t e d   of   i n t e r l o c k i n g   of  t h e  

c y l i n d e r s   and  t h e   r e v e r s i n g   d e v i c e   to  e a c h   o t h e r .  

A n o t h e r   t y p e   of  d e v i c e ,   w h i c h   i s   t h e   o b j e c t   e . g .  

of  the  German  pub l i shed   P a t . A p p l n . P 2 9 4 6 l 4 5 . 8  ,   p r o v i d e s  

t h e   r e m o v a l   of   t h e   t u b u l a r   k n i t t e d   f a b r i c   d u r i n g   i t s   f o r  

m a t i o n   by  m e a n s   of   t h e   a c t u a t i o n   of   a  p l u r a l i t y   of  t u -  

b u l a r   e l e m e n t s ,   c o a x i a l   w i t h   t h e   u p p e r   c y l i n d e r ,   a n d  

c a p a b l e   of  s h o r t   r e c i p r o c a t i n g   a x i a l   s h i f t s ,   w h i c h   c o -  

o p e r a t e   w i t h   a  l o w e r   c o n i c a l   e l e m e n t ,   w h i c h   i s   f l a r e d  

u p w a r d s ,   and  i s   p o s i t i o n e d   on  t h e   u p p e r   end  of   t h e   l o w -  

er   c y l i n d e r ,   w i t h i n   w h i c h   t h e   t u b u l a r   k n i t t e d   f a b r i c   e n -  

t e r s ,   as  i t   i s  f o r m e d .  

S u c h   u p p e r   c o a x i a l   t u b u l a r   e l e m e n t ,   d u r i n g   t h e i r  

r e c i p r o c a t i n g   m o t i o n ,   e n g a g e   a l t e r n a t e l y   t h e   c o n i c a l   e -  

l e m e n t ,   c l a m p i n g   t h e   t u b u l a r   k n i t t e d   f a b r i c ,   and  p u l l i n g  

i t   d o w n w a r d s ,   t h u s   d i s c h a r g i n g   i t   f r o m   i t s   f o r m a t i o n   a -  

r e a .  

I n s i d e   t h e   t u b u l a r   e l e m e n t s   a  v a c u u m   s u c t i o n   i s  

e x e r t e d ,   w h i c h   r e v e r s e s   t h e   i t e m   and  k e e p s   i t   in   t h e   v e r  

t i c a l   p o s i t i o n ,   d i r e c t e d   u p w a r d s .   T h i s   t y p e   of   d e v i c e  



a l l o w s  t h e   t u b u l a r   k n i t t e d   f a b r i c   to   be  c o m p l e t e l y   r e -  

v e r s e d ,   d u r i n g   i t s   m a n u f a c t u r i n g .  

The  c l a m p i n g   e l e m e n t s ,   t h e   s o - c a l l e d   c u p s ,   f o r  

c l a m p i n g   t h e   t u b u l a r   f a b r i c ,   a r e   m a d e ,   in  t h e   p r e s e n t l y  

m o s t   d i f f u s e d   e m b o d i m e n t s ,   f r o m   e l a s t o m e r i c   m a t e r i a l s ,  

w i t h   c h a r a c t e r i s t i c s   of   a d h e r e n c e   and  of  e l a s t i c   m o d u -  

l u s ,   s u c h   to  a l l o w   t h e  t u b u l a r   k n i t t e d   f a b r i c .  t o   b e  

c l a m p e d   w i t h   r e d u c e d   p r e s s u r e s ,   and  w i t h   a  good   a b s o r -  

p t i o n   of   t h e   i m p a c t .  

The  a l t e r n a t e   c l a m p i n g   and  r e l e a s e   a c t i o n s   of  t h e  

t u b u l a r   k n i t t e d   f a b r i c   a l l o w   t h e   t e n s i o n   to  be  a p p l i e d ,  

w h i c h   i s   n e e d e d   f o r   t h e   c o r r e c t   f o r m a t i o n   of   t h e   f a b r i c .  

The  h i g h   p r o d u c t i o n   r a t e   r e q u i r e d   f o r   t h e   k n i t t i n g  

f r a m e s ,   h o w e v e r ,   and  t h e  s t e a d i n e s s   of  t h e   d i s c h a r g e   a c  

t i o n   r e q u i r e d   f o r   a  r e g u l a r   f o r m a t i o n   of   t h e   t u b u l a r  

k n i t t e d   f a b r i c ,   c a u s e   t h e   c l a m p i n g   and  r e l e a s e   a c t i o n s  

to  h a v e   f r e q u e n c i e s   of   h u n d r e d s   of   c y c l e s   p e r   m i n u t e ,  

of   a b o u t   300  c y c l e s   p e r   m i n u t e   in   t h e   more   r e c e n t   m a -  

c h i n e s .  

S u c h   h i g h   f r e q u e n c i e s ,   n o t w i t h s t a n d i n g   t h e   e l a s t o  

m e r i c   m a t e r i a l s   a d o p t e d ,   c r e a t e   p r o b l e m s   of  d y n a m i c   c h a r  

a c t e r  -   s u c h   as  v i b r a t i o n s ,   t o g e t h e r   w i t h   a l l   t h e   d r a w -  

b a c k s   c o n n e c t e d   t h e r e w i t h  -   and  p r o b l e m s   of   h e a v y   w e a r  

of   t h e   c l a m p i n g   e l e m e n t s ,   w h i c h   r e q u i r e   f r e q u e n t   i n t e r -  

v e n t i o n s   of   s u b s t i t u t i o n   and  s e t u p ;   a n o t h e r   d r a w b a c k   i s  

t h e   f a c t   t h a t   t h e   t u b u l a r   k n i t t e d   f a b r i c   i s   c l a m p e d   b y  

t h e   c l a m p i n g   e l e m e n t   a f t e r   t h a t   i t   h a s   r e t r a c t e d   and  h a s  

e n t e r e d   i n s i d e   t h e   c o n e   f r u s t u m   s h a p e d   a r e a ,   and  t h a t  

t h e   c l a m p i n g   a c t i o n   on  t h e   t u b u l a r   f a b r i c   c r e a t e s   in   i t  

c r e a s e s   and  w r i n c k l e s ,   w h i c h   r e d u c e   i t s   v a l u e .  

T h e s e   d e v i c e s   t o o ,   f i n a l l y ,   a r e   c h a r a c t e r i z e d   b y  



t h e   d o u b l e   f o l d i n g   of   t h e   t u b u l a r   f a b r i c ,   and  by  t h e  

s l i p p i n g   of  i t   a g a i n s t   t h e   e l e m e n t s   of   t h e   m a c h i n e r y .  

P u r p o s e   of  t h e   p r e s e n t   i n v e n t i o n   i s   a  d e v i c e   a n d  

a  p r o c e s s   of  p u l l i n g   a n d  r e v e r s i n g   of  t h e   t u b u l a r   k n i t  

f e d   f a b r i c ,   w i t h o u t   s a i d   i t e m   b e i n g   s u b m i t t e d   to  d o u b l e  

f o l d i n g s ,   or   to  e x c e s s i v e   s l i p p i n g s   a g a i n s t   p a r t s   o f  

t h e   m a c h i n e .   A  f u r t h e r   p u r p o s e   of   t h e   p r e s e n t   i n v e n t i o n  

i s   a  p u l l i n g   d e v i c e ,   w h i c h   c a r r i e s   o u t   t h e   t e n s i o n i n g  

of  t h e   i t e m   in   a  s m o o t h   and  p r o g r e s s i v e   way,   a l l o w i n g  

a  t u b u l a r   k n i t t e d   f a b r i c   to  be  p r o d u c e d   of  u n i f o r m   c h a r  

a c t e r i s t i c s ,   and  w i t h o u t   f a u l t s .  

A c c o r d i n g   to  t h e   s c h e m a t i c   i l l u s t r a t i o n   of  F i g .   1 ,  

t h e   d e v i c e   and  t h e   p r o c e s s   of   p u l l i n g   and  r e v e r s i n g   o f  

t h e   t u b u l a r   k n i t t e d   f a b r i c   a c c o r d i n g   to  t h e   p r e s e n t   i n  

v e n t i o n   i s   d i s c l o s e d   h e r e   w i t h   r e f e r e n c e   to  a  c i r c u l a r  

k n i t t i n g   t w i n   c y l i n d e r   f r a m e ,   s u c h   p r o c e s s   and   d e v i c e  

b e i n g   h o w e v e r   a d v a n t a g e o u s l y   u t i l i z a b l e   in   any   t y p e s   o f  

c i r c u l a r   k n i t t i n g   f r a m e s .  

The  u p p e r   and  l o w e r   c y l i n d e r s   a r e   s c h e m a t i c a l l y  

shown  w i t h   1  and  2;  t h e   t u b u l a r   k n i t t e d   f a b r i c   i s   i n d i  

c a t i v e l y   f o r m e d   on  t h e   p l a n e   3  of   t h e   n e e d l e s   4,  p o s i -  

t i o n e d   on  t h e   o u t s i d e   s u r f a c e   of  1  and  2,  w i t h i n   s u i t -  

a b l e   s l i d i n g   g r o o v e s .   I n s i d e   1,  and  a n g u l a r l y   s o l i d   w i t h  

i t ,   a  c y l i n d r i c a l   s h e l l   5  i s   p l a c e d .  

I n s i d e   5,  and  c o a x i a l l y   w i t h   i t ,   a  s l e e v e   6  i s   p l a c  

ed,   o n l y   c a p a b l e   of   a x i a l   m o v e m e n t s   r e l a t i v e l y   to  5.  I t  

i s   shown  in  i t s   l o w e s t   p o s i t i o n   of  end  of  s t r o k e .  

The  a x i a l   m o t i o n   of  t h e   s l e e v e   6  r e l a t i v e l y   to  t h e  

s h e l l   5  can  t a k e   p l a c e   a l o n g   v e r t i c a l   g u i d e s ,   n o t   s h o w n .  

D u r i n g   t h e   m a n u f a c t u r i n g   of   t h e   k n i t t e d   f a b r i c ,  

a l l   p a r t s   h e r e i n a b o v e   d e s c r i b e d   r o t a t e   a r o u n d   t h e   a x i s  



AA.  

At  t h e   b e g i n n i n g   of  t h e   p r o d u c t i o n   of  t h e   t u b u l a r  

k n i t t e d   f a b r i c ,   t h e   t u b u l a r   f a b r i c   p r o d u c e d   and  s h o w n  

as   7  i s   s u b m i t t e d   to  s u c t i o n   f r o m   t h e   a b o v e ,   and  t e n d s  

to  p o s i t i o n   i t s e l f   in  t h a t   d i r e c t i o n .   As  s o o n   as  t h e  

t u b u l a r   k n i t t e d   f a b r i c   h a s   r e a c h e d   a  s u f f i c i e n t   l e n g t h ,  

of  t h e   m a g n i t u d e   of   1 5  -   30  mm,  t h e   t e n s i o n i n g   p i s t o n   8  

i s   a c t u a t e d .  

S a i d   t e n s i o n i n g   p i s t o n   c o m p r i s e s   e s s e n t i a l l y   a n  

e x p a n d a b l e   m e a n s   in   i t s   o u t s i d e   c y l i n d r i c a l   o r   s u b - c y l  

i n d r i c a l   f a c e ,   i s   p r o v i d e d   w i t h   a x i a l   m o v e m e n t   a c c o r d -  

i n g   to  AA,  and  can  f r e e l y   r o t a t e   a r o u n d   t h e   a x i s   AA,  

w h i c h   p r e f e r a b l y   i s   i t s   s y m m e t r y   a x i s .  

The  t e n s i o n i n g   p i s t o n   8  i s   r a i s e d   f r o m   i t s   r e s t i n g  

p o s i t i o n   i n s i d e   t h e   l o w e r   c y l i n d e r ,   as  i t   i s   shown  i n  

F i g .   1,  and  e n g a g e s   t h e   a l r e a d y   f o r m e d   t u b u l a r   k n i t t e d  

f a b r i c ,   and  r a i s e s   i t   u n t i l   i t   c o n t a c t s   t h e   i n n e r   s u r -  

f a c e   of   s l e e v e   6 .  

The  p i s t o n   8  i s   a c t u a t e d   f o r   v e r t i c a l   m o t i o n   b y  

t h e   r o d . - 9 ,   w h i c h   can   r o t a t e ,   and  i s   in   t u r n   s u p p o r t e d  

by  b e a r i n g s ,   s c h e m a t i c a l l y   shown  as  10,   s u p p o r t e d   b y  

t h e   h o l l o w   s t e m   11,  w h i c h   in   t u r n   d o e s   n o t   r o t a t e ,   a n d  

t r a n s m i t s   t h e   p u s h   to  t h e   rod   9  and  to  t h e   p i s t o n   8 .  

The  d e v i c e   h a s   now  a s s u m e d   t h e   c o n f i g u r a t i o n   s h o w n  

in   F i g .   2 .  

The  e x p a n d a b l e   m e a n s   of  t h e   p e r i p h e r a l   s u r f a c e   o f  

8  i s   t h e n   a c t u a t e d ,   b r i n g i n g   t h e   p e r i p h e r y   of   8  in   e n -  

g a g e m e n t   w i t h   t h e   s l e e v e   6,  b e t w e e n   t h e m   t h e   t u b u l a r  

k n i t t e d   f a b r i c   7  i s   c l a m p e d .  

A c c o r d i n g   to  a  p r e f e r r e d ,   b u t   n o t   l i m i t a t i v e ,   embo  

d i m e n t ,   t h e   e x p a n d a b l e   m e a n s   i s   f o r m e d   by  an  e l a s t i c   mem 



b r a n e .  

T h e e x p a n s i o n   of   s a i d   m e m b r a n e   i s   c a r r i e d   o u t   by  t h e  

f e e d i n g   in   i t   of   a  p r e s s u r i z e d   f l u i d ,   s u c h   as   a  p r e s s u -  

r i z e d   h y d r a u l i c   f l u i d ,   c o m p r e s s e d   a i r ,   or   s i m i l a r   f l u i d s .  

A f t e r   t h e   c o n t a c t   h a s   t a k e n   p l a c e ,   t h e   p i s t o n   8  r o  

t a t e s   s o l i d l y   w i t h   t h e   t u b u l a r   k n i t t e d   f a b r i c   7,  and  t h e  

s l e e v e   6 .  

The  s u c t i o n   a c t i o n   i s   no  l o n g e r   n e c e s s a r y ,   and  i t  

i s   p r e f e r a b l y   d i s c o n t i n u e d .  

The  a c t i o n   of  p u l l i n g   and  r e v e r s i n g   of  t h e   t u b u l a r  

k n i t t e d   f a b r i c   i s   now  c a r r i e d   o u t   by  t h e   m o v e m e n t   of   t h e  

p i s t o n   8,  w h i c h   c o n t i n u e s   i t s   r u n   u p w a r d s ,   t h u s   a p p l y i n g  

t h e   d e s i r e d   t e n s i o n .  

The  p i s t o n   8,  s o l i d   w i t h   t h e   t u b u l a r   7  and  t h e   s l i d  

i n g   s l e e v e   6,  i s   m o v e d ,   t o g e t h e r   w i t h   t h e m ,   u p w a r d s ,   a s  

t h e   p r o d u c t i o n   g o e s   o n w a r d   of   t h e   t u b u l a r   k n i t t e d   f a b r i c .  

Any  f r i c t i o n   and  d a m a g i n g s   of  t h e   f a b r i c   a r e   t h u s   a v o i d  

e d .  

The  v e r t i c a l   d i s p l a c e m e n t   of  8  and  t h e   t e n s i o n   c o n  

f e r r e d   to  t h e   i t e m   7  can   be  c o n t r o l l e d   by  m e a n s   of  a  

c o n t r o l   of  h y d r a u l i c   t y p e ,   or   of  c o m p r e s s e d   a i r   t y p e ,   o r  

of   m a g n e t i c   t y p e ,   or   s i m i l a r   c o n t r o l s .  

When  t h e   t u b u l a r   k n i t t e d   f a b r i c   h a s   b e e n   f i n i s h e d ,  

t h e   s l e e v e   6  and  t h e   p i s t o n   8  a r e   in   t h e i r   u p p e r   end  o f  

s t r o k e   p o s i t i o n ,   w h i c h   can   o b v i o u s l y   be  a d j u s t e d   as  a  

f u n c t i o n   of   t h e   i t e m   w h i c h   i s   i n t e n d e d   to  be  p r o d u c e d .  

At  t h i s   t i m e ,   t h e   u p w a r d s   s u c t i o n   a c t i o n   i s   r e s t a r t  

ed,   t h e   e x p a n s i o n   m e a n s   s i t u a t e d   on  t h e   p e r i p h e r a l   s u r -  

f a c e   of   8  i s   d i s e n g a g e d ,   and  t h e   p i s t o n   8  i s   moved   d o w n  

w a r d s .  

The  f i n i s h e d   t u b u l a r   k n i t t e d   f a b r i c   7  i s   k e p t   i n  



u p w a r d s   v e r t i c a l   p o s i t i o n   by  t h e   s u c t i o n .  

When  t h e   end  p a r t   o f  7   i s   r e l e a s e d   f r o m   t h e   n e e d l e s  

4  t h e   same  s u c t i o n   a l l o w s   t h e   t u b u l a r   k n i t t e d   f a b r i c   t o  

be  d i s c h a r g e d   u p w a r d s .   The  s l e e v e   6  r e t u r n s   t o w a r d s   i t s  

l o w e r   r e s t i n g   p o s i t i o n   o w i n g   to  i t s   w e i g h t ;   to  t h e   p u r -  

p o s e   of   l i m i t i n g   t h e   i m p a c t s ,   i t   h a s   b e e n   s i m p l y   s h o w n  

an  e l a s t i c   g a s k e t   12,  s o l i d   w i t h   6 , w h i c h ,   upon   t h e   r e -  

t u r n   of   t h e   s l e e v e   to  i t s   r e s t i n g   p o s i t i o n ,   e n g a g e s   a  

s h o u l d e r   s o l i d   w i t h   5,  n o t   shown  f o r   s i m p l i c i t y   p u r -  

p o s e s .   Such   s o l u t i o n   may  be  r e p l a c e d   by  o t h e r   r e t u r n   d e -  

v i c e s   of  g r e a t e r   c o m p l e x i t y ,   w h i c h   make   i t   p o s s i b l e   a  

m o r e   a c c u r a t e   c o n t r o l .  

As  i t   can   be  o b s e r v e d ,   t h e   d e v i c e   a c c o r d i n g   to  t h e  

p r e s e n t   i n v e n t i o n   h a s   a  v e r y   r e d u c e d   n u m b e r   of  m o v a b l e  

e l e m e n t s ,   a  v e r y   s i m p l e   s t r u c t u r e ,   and  d o e s   n o t   r e q u i r e  

p a r t i c u l a r l y   c a r e f u l   s e t u p   p r o c e s s e s .  

T h e  s l i p p i n g   of   t h e   t u b u l a r   k n i t t e d   f a b r i c   a g a i n s t  

t h e   p a r t s   of   t h e   m a c h i n e   i s   p r e v e n t e d   f o r   t h e   m o s t   p a r t ,  

and  p h e n o m e n a   a r e   n o t   o b s e r v e d   of  w e a r i n g   and  w r i n k l i n g  

of   t h e   i t e m .  

The  d e v i c e   and  m e t h o d   of   p u l l i n g   and  r e v e r s i n g   a c -  

c o r d i n g   to  t h e   i n v e n t i o n   can  be  u s e d   a l s o   f o r   t h e   p r o -  

d u c t i o n   of   s t o c k i n g s   o r   s i m i l a r   t u b u l a r   p r o d u c t s   on  c o n -  

s i d e r a b l e   l e n g t h .  

T h i s   can   be  c a r r i e d   o u t   b o t h   by  p r o v i d i n g   t h e   s l e e v e  

5  and  t h e   a c t u a t o r   11  w i t h   a  l o n g   e n o u g h   s t r o k e ,   and  b y  

r e p e a t i n g   t w i c e   o r   m o r e   t i m e s   t h e   c y c l e s ,   w i t h   t h e   o b -  

v i o u s   w a r n i n g   t h a t   d u r i n g   t h e   r e t u r n   of   t h e   s l e e v e   6  a n d  

of   t h e   p i s t o n   8  to   t h e   i n i t i a l   p o s i t i o n s ,   t h e   s u c t i o n  

u p w a r d s   be  k e p t   o p e r a t i n g ,   in   o r d e r   to   m a i n t a i n i n g   v e r -  

t i c a l l y   p o s i t i o n e d   t h e   a l r e a d y   p r o d u c e d   p a r t   of   t h e   t u -  



b u l a r   k n i t t e d   f a b r i c .  

The  p u l l i n g   and  r e v e r s i n g   p r o c e s s   w h o s e   e s s e n t i a l  

o u t l i n e   h a s   b e e n   d e s c r i b e d   h e r e i n b e f o r e ,   r e q u i r e s   t h a t  

t h e   p i s t o n   8  p r o v i d e d   w i t h   e x p a n s i o n   m e a n s   be ,   a t   t h e  

b e g i n n i n g   of  t h e   o p e r a t i n g   p r o c e d u r e ,   in   i t s   l o w e r   r e s t  

i n g   p o s i t i o n   shown  in   F i g .   1,  and  w i t h o u t   r o t a t i o n a l   m o -  

t i o n .  

I t   i s  c l e a r   t h a t ,   when  t h e   p i s t o n   i s   moved  u p w a r d s  

a l o n g   t h e   i n i t i a l   p o r t i o n   of  i t s   s t r o k e ,   and  e n g a g e s   t h e  

c u f f   of   t h e   t u b u l a r   k n i t t e d   f a b r i c   7,  and  i m m e d i a t e l y  

l a t e r   on,   t h e   s l e e v e   6,  s a i d   p i s t o n   8  a c q u i r e s   t h e   s a m e  

r o t a r y   m o t i o n   as  6  and  7 .  

H o w e v e r ,   d u r i n g   t h e   v e r y   s h o r t   t i m e   d u r i n g   w h i c h  

t h e   p i s t o n   8,  w h i c h   i s   n o t   y e t   r o t a t i n g ,   c o n t a c t s   t h e  

t u b u l a r   k n i t t e d   f a b r i c   7,  and  i s   n o t   y e t   e n g a g i n g   6,  a  

s l i g h t   t o r s i o n a l   s t r e s s   i s   a p p l i e d   to  t h e   i n i t i a l   p a r t  

of   t h e   t u b u l a r   k n i t t e d   f a b r i c   7,  t h e   s o - c a l l e d   c u f f .  

E s p e c i a l l y   in  t h e   m a n u f a c t u r i n g   of   s o c k s ,   s u c h  

s t r e s s ,   d u r i n g   t h e   v e r y   s h o r t   t i m e   p e r i o d   b e t w e e n   t h e  

c o n t a c t   w i t h  7   and  t h e   e n g a g e m e n t   w i t h   6,  d o e s   n o t   c a u s e  

any   t r o u b l e s   in   t h e   f r a m e s   f o r   n o r m a l   p r o d u c t i o n ,   i n  

w h i c h   t h e   t u r n i n g   s p e e d   i s   of  t h e   o r d e r   of  2 0 0  -   4 0 0  

r e v o l u t i o n s   p e r   m i n u t e .  

S h o u l d   t h e   d e v i c e   a c c o r d i n g   to  t h e   i n v e n t i o n   b e  

u s e d   f o r   more   d e l i c a t e   t u b u l a r   k n i t t e d   f a b r i c s ,   or   w i t h  

g r e a t e r   t u r n i n g   s p e e d s ,   s t a r t i n g   r o t a t i n g   t h e   p i s t o n   8  

may  be  f o r e s e e n ,   b e f o r e   t h e   p i s t o n   comes   in   c o n t a c t   w i t h  

t h e   t u b u l a r   k n i t t e d   f a b r i c   7 .  

The  n e c e s s a r y   r o t a r y   m o t i o n   can   be  d e r i v e d   f r o m  

o t h e r   r o t a r y   p a r t s   o f   t h e   m a c h i n e r y .  

To  t h e   p u r p o s e   of   e v i n d e n c i n g   t h e   a d v a n t a g e s   and  t h e  



s i m p l i c i t y   of  t h e   p r o c e s s   and  d e v i c e   a c c o r d i n g   to  t h e  

i n v e n t i o n ,   an  e m b o d i m e n t   i s   d i s c l o s e d ,   w i t h   r e f e r e n c e  

to  F i g .   3,  f o r   e x e m p l i f y i n g   and  n o t   l i m i t a t i v e   p u r p o s e s ,  

of  t h e   d e v i c e   a p p l i e d   to  a  t w i n   c y l i n d e r   f r a m e   f o r   t h e  

p r o d u c t i o n   of   s o c k s .  

The  r e f e r e n c e   n u m b e r s   u s e d   in   F i g .   3  c o r r e s p o n d  

to  t h o s e   u s e d   in  F i g s .   1  and  2 .  

1  And  2  a r e   r e s p e c t i v e l y   i n d i c a t i v e   of  t h e   u p p e r  

and  l o w e r   c y l i n d e r s ,   5  i n d i c a t e s   t h e   s h e l l   s o l i d   w i t h   1 ,  

or   more   p r e c i s e l y   t h e   t u b u l a r   g u i d e   f o r   t h e   s l i d i n g  

s l e e v e   6.  8  I n d i c a t e s   t h e   b o d y   of  t h e   p i s t o n ,   or   m o r e  

p r e c i s e l y   t h e   p i s t o n   a d a p t e r ,   w h i c h   w i l l   be  d i s c u s s e d  

in  g r e a t e r   d e t a i l   h e r e i n a f t e r .   The  f e e d i n g   s h a f t   f o r   t h e  

p r e s s u r i z e d   f l u i d   i s   i n d i c a t e d   w i t h   9,  and  t h e   b e a r i n g s  

w i t h   10 .   The  m e m b r a n e   w h i c h   i s   e x p a n d e d   u n d e r   t h e   a c t i o n  

of  t h e   p r e s s u r i z e d   f l u i d   i s   i n d i c a t e d   w i t h   13.   The  s e a l s  

of  t h e   p r e s s u r i z e d   f l u i d ,   r e s p e c t i v e l y   t h e   r o t a r y   a n d  

t h e   f i x e d   s e a l ,   a r e   i n d i c a t e d   w i t h   14  and  15.   Fo r   t h e  

s a k e   of  c l e a r n e s s ,   t h e   r o t a r y   p a r t s   a r e   shown  in  o b l i q u e  

f u l l   l i n e s   s e c t i o n   l i n i n g ,   t h e   f i x e d   p a r t s   a r e   shown  i n  

c r o s s i n g   l i n e s   s e c t i o n   l i n i n g ,   and  t h e   p a r t s   a r e   shown  i n  

o b l i q u e   d o t t e d   l i n e s   s e c t i o n   l i n i n g ,   w h i c h   r o t a t e   d u r -  

i n g   t h e   e n g a g e m e n t   w i t h   t h e   t u b u l a r   i t e m   o n l y .   I t   c a n  

be  o b s e r v e d   t h a t   a  n o t i c e a b l e   a d v a n t a g e   of  t h e   d e v i c e   a c  

c o r d i n g   to  t h e   i n v e n t i o n   i s   t h e   l i m i t e d n e s s   of  t h e   s p a c e  

o c c u p i e d   by  i t   i n s i d e   t h e   u p p e r   c y l i n d e r ,   and  t h e   f a c t  

t h a t   t h e   t u b u l a r   k n i t t e d   f a b r i c   i s   c o n s e q u e n t l y   p u l l e d  

u p w a r d s   w i t h o u t   any   s i g n i f i c a n t   r e d u c t i o n   in  i t s   d i a m e -  

t e r .   The  e f f i c a c i o u s n e s s   and  t h e   r e g u l a r i t y   of   t h e   s u c -  

t i o n   and  d i s c h a r g i n g   a c t i o n s   a r e   g u a r a n t e e d   by  s u c h   r e -  

d u c e d   o v e r a l l   d i m e n s i o n s .  



The  s t r u c t u r e   of  t h e   d e v i c e   may  be  s t a n d a r d i z e d  

a l s o   f o r   f r a m e s   of   d i f f e r e n t   d i a m e t e r s ,   s u c h   s t a n d a r d -  

i z a t i o n   b e i n g   n o t   e a s y   f o r   t h e   d e v i c e s   a c c o r d i n g   to   t h e  

p r e s e n t l y   known  a r t .  

I t   i s   e n o u g h   i n d e e d ,   as  f a r   as   t h e   p i s t o n   a r e a   i s  

c o n c e r n e d ,   to  r e p l a c e   t h e   p i s t o n   a d a p t e r   8,  to  be  a b l e  

to  o p e r a t e   on  even   v e r y   d i f f e r e n t   m a c h i n e   d i a m e t e r s .  

F o r   n o t   v e r y   d i f f e r e n t   m a c h i n e   d i a m e t e r s ,   s u c h   r e -  

p l a c i n g   i s   n o t   e v e n   n e c e s s a r y ,   in   t h a t   t h e   e x p a n d a b l e  

m e a n s   i t s e l f   can  p r o v i d e   f a r   t h e   v a r i a t i o n .  

I t   s h o u l d   a l s o   be  n o t e d   t h a t   t h e   c l a m p i n g   a c t i o n  

of   t h e   t u b u l a r   k n i t t e d   f a b r i c   by  t h e   m e m b r a n e   13  a g a i n s t  

t h e   s l e e v e   6  i s   v e r y   s o f t ,   and  can  be  a d j u s t e d   as  d e s i r  

ed  by  m e a n s   of  t h e   p r e s s u r e   of   t h e   e x p a n s i o n   f l u i d .  



1.  P u l l i n g   w i t h   r e v e r s i n g   d e v i c e   f o r   p u l l i n g   a n d  

r e v e r s i n g   t h e   t u b u l a r   k n i t t e d   f a b r i c   m a n u f a c t u r e d   by  t h e  

c i r c u l a r   k n i t t i n g   f r a m e s ,   c o m p r i s i n g :  

-  a  c y l i n d r i c a l   s h e l l   c o a x i a l   w i t h   t h e   c y l i n d e r   of  t h e  

f r a m e ,   r o t a t i n g   s o l i d l y   w i t h   i t ,   and  p o s i t i o n e d   a -  

b o v e   t h e   p l a n e   w h e r e   t h e   k n i t t e d   f a b r i c   i s   f o r m e d ;  

-  a  c y l i n d r i c a l   s l e e v e   r o t a t i n g   and  c o a x i a l   w i t h   s a i d  

s h e l l ,   and  a x i a l l y   s l i d i n g   i n s i d e   i t ;  

-  a  t e n s i o n i n g   p i s t o n   c a p a b l e   of  a x i a l   m o t i o n   i n s i d e  

s a i d   s l e e v e   and  c o a x i a l   w i t h   i t ,   s a i d   p i s t o n   b e i n g  

p r o v i d e d   on  i t s   c y l i n d r i c a l   or   s u b - c y l i n d r i c a l   o u t -  

s i d e   f a c e   w i t h   an  e x p a n d a b l e   m e a n s ,   w h i c h ,   w h i l e  

b e i n g   in  t h e   e x p a n d e d   s t a t e ,   e n g a g e s   t h e   c y l i n d r i c -  

a l   s l e e v e   r o t a t i n g   and  s l i d i n g   s o l i d l y   w i t h   i t   i n -  

s i d e   t h e   s h e l l ;  

-  a  s u c t i o n   e l e m e n t ,   w h i c h   p u l l s   t h e   t u b u l a r   k n i t t e d  

f a b r i c , w h i l e   i t   i s   f o r m e d l i n   a  v e r t i c a l   p o s i t i o n ,  

d i r e c t e d   u p w a r d s .  

2.  P u l l i n g   w i t h   r e v e r s i n g   d e v i c e   f o r   p u l l i n g   a n d  

r e v e r s i n g   t h e   t u b u l a r   k n i t t e d   f a b r i c   m a n u f a c t u r e d   in  t h e  

c i r c u l a r   k n i t t i n g   f r a m e s   as  c l a i m e d   in   c l a i m   1,  c h a r a c -  

t e r i z e d   in   t h a t   t h e   t e n s i o n i n g   p i s t o n   i s   i d l y   r o t a t a b l e ,  

w i t h   i t s   r o t a t i o n   a x i s   b e i n g   c o i n c i d e n t   w i t h   t h a t   of   t h e  

c y l i n d e r s .  

3.  P u l l i n g   with  r e v e r s i n g   d e v i c e   f o r   p u l l i n g   and  r e -  

v e r s i n g   t h e   t u b u l a r   k n i t t e d   f a b r i c   f o r   c i r c u l a r   k n i t t i n g  

f r a m e s   as  c l a i m e d   in   c l a i m s   1  and  2,  c h a r a c t e r i z e d   i n  

t h a t   in   t h e   t w i n   c y l i n d e r   f r a m e s   t h e   c o a x i a l   c y l i n d r i c -  

a l   s h e l l   i s   p o s i t i o n e d   i n s i d e   t h e   u p p e r   c y l i n d e r ,   a n d  

r o t a t e s   s o l i d l y   w i t h   i t .  



4.  P u l l i n g   w i t h   r e v e r s i n g   d e v i c e   f o r   p u l l i n g   a n d  

r e v e r s i n g   t h e   t u b u l a r   k n i t t e d   f a b r i c   f o r   c i r c u l a r   k n i t -  

t i n g   f r a m e s   as  c l a i m e d   in   one  or   more   of  p r e c e d i n g   c l a i m s ,  

c h a r a c t e r i z e d   in   t h a t   t h e   u s e f u l e   s t r o k e   of   t h e   t e n s i o n  

i n g   p i s t o n   a l o n g   t h e   a x i s   of   t h e   f r a m e   s t a r t s   f r o m   a  

l o w e r   r e s t i n g   p o s i t i o n   b e n e a t h   t h e   p l a n e   w h e r e   t h e   k n i t  

t e d   f a b r i c   i s   f o r m e d .  

5.  P u l l i n g   w i t h   r e v e r s i n g   d e v i c e   f o r   p u l l i n g   a n d  

r e v e r s i n g   t h e   t u b u l a r   k n i t t e d   f a b r i c   f o r   c i r c u l a r   k n i t -  

t i n g   f r a m e s   as  c l a i m e d   in   one  or   m o r e   of  t h e   p r e c e d i n g  

c l a i m s ,   c h a r a c t e r i z e d   in   t h a t   t h e   e x p a n d a b l e   m e a n s   p l a c e d  

on  t h e   o u t e r   f a c e   of   t h e   t e n s i o n i n g   p i s t o n   c o n s i s t s   o f  

an  e l a s t i c   m e m b r a n e   a c t u a t e d   by  m e a n s   of   a  f l u i d   u n d e r  

p r e s s u r e .  

6.  P u l l i n g   w i t h   r e v e r s i n g   d e v i c e   f o r   p u l l i n g   a n d  

r e v e r s i n g   t h e   t u b u l a r   k n i t t e d   f a b r i c   f o r   c i r c u l a r   k n i t -  

t i n g   f r a m e s   as  c l a i m e d   in   one  or   more   of   t h e   p r e c e d i n g  

c l a i m s ,   c h a r a c t e r i z e d   in   t h a t   t h e   t e n s i o n i n g   p i s t o n   i s  

a c t u a t e d   in   i t s   a x i a l   s t r o k e   by  a  h o l l o w   s t e m   a c t u a t o r ,  

n o t   r o t a t a b l e ,   w h i c h   s u p p o r t s   t h r o u g h   b e a r i n g s   t h e   p i s -  

t o n   i t s e l f ,   w h i c h   i s   in   t u r n   f r e e l y   r o t a t a b l e   r e l a t i v e l y  

to  t h e   a c t u a t o r .  

7.  P u l l i n g   w i t h   r e v e r s i n g   p r o c e s s   f o r   p u l l i n g   and  r e -  

v e r s i n g   t h e   t u b u l a r   k n i t t e d   f a b r i c   by  means   of  t h e   d e v i c e  

c l a i m e d   in   one  or   more   of  t h e   p r e c e d i n g   c l a i m s ,   c o m p r i s -  

i n g   t h e   f o l l o w i n g   s t a g e s :  

-  t h e   p r o d u c t i o n   i s   s t a r t e d   of  t h e   t u b u l a r   k n i t t e d   f a b -  

r i c ,   w h i l e   t h e   t e n s i o n i n g   p i s t o n   i s   b e i n g   k e p t   in   i t s   l o w  

er   r e s t i n g   p o s i t i o n ,   and  c a r r y i n g   o u t   f r o m   t h e   a b o v e  

a  s u c t i o n   a c t i o n ,   w h i c h   p u l l s   s a i d   t u b u l a r   k n i t t e d   f a b  

r i c   in   a  v e r t i c a l   p o s i t i o n ,   d i r e c t e d   u p w a r d s ;  



-  when  t h e   t u b u l a r   k n i t t e d   f a b r i c   p r o d u c e d   has   r e a c h e d  

a  s u f f i c i e n t   l e n g t h   f o r   b e i n g   c l a m p e d  -   and  p r e f e r a b  

ly   a  l e n g t h   of  f r o m   15  to  30  mm  - ,   t h e   p i s t o n   i s   a c -  

t u a t e d   u p w a r d s ,   r a i s i n g   i t   f r o m   i t s   l o w e r   r e s t i n g   p o -  

s i t i o n ,   and  b r i n g i n g   i t   a t   t h e   l e v e l   of  t h e   t u b u l a r  

k n i t t e d   f a b r i c   w h i c h   h a s   a l r e a d y   b e e n   p r o d u c e d ;  

-  t h e   e x p a n d a b l e   m e a n s   i s   t h e n   a c t u a t e d ,   w h i c h   comes   i n  

c o n t a c t   w i t h   t h e   t u b u l a r   k n i t t e d   f a b r i c ,   and  in   e n g a -  

g e m e n t   w i t h   t h e   s l e e v e ,   w h i c h   d r a g s   i n t o   r o t a r y   m o t i o n  

t h e   t e n s i o n i n g   p i s t o n ,   t h e   a c t u a t i o n   u p w a r d s   b e i n g   a l  

ways   be  c o n t i n u e d ;  

-  t h e   p u l l i n g   and  r e v e r s i n g   a c t i o n   i s   c o n t i n u e d   by  t h e  

t e n s i o n i n g   p i s t o n   of  t h e   t u b u l a r   k n i t t e d   f a b r i c ,   a s  

i t   i s   p r o d u c e d ,   u n t i l   t h e   p i s t o n   r e a c h e s   t h e   end  o f  

i t s   u s e f u l   s t r o k e ,   t h e   s l e e v e   b e i n g   d r a g g e d   in   a x i a l  

d i r e c t i o n   and  u p w a r d s  b y   t h e   p i s t o n ;  

-  when  t h e   t u b u l a r   k n i t t e d   i t e m   h a s   b e e n   f i n i s h e d ,   t h e  

e x p a n d a b l e   m e a n s   p l a c e d   on  t h e   c y l i n d r i c a l   f a c e   of  t h e  

t e n s i o n i n g   p i s t o n   i s   r e l e a s e d ,   t h u s   r e l e a s i n g   f r o m  

c l a m p i n g   t h e   c y l i n d r i c a l   s l e e v e ,   as  w e l l   as  t h e   t u b u -  

l a r   k n i t t e d   i t e m ;  

-  t h e   t e n s i o n i n g   p i s t o n   and  t h e   s l e e v e   a r e   b r o u g h t   a g a i n  

i n t o   t h e i r   r e s t i n g   l o w e r   p o s i t i o n ,   w h i l e   t h e   t u b u l a r  

k n i t t e d   i t e m   i s   b e i n g   k e p t   in   v e r t i c a l   p o s i t i o n   d i r e c  

t e d   u p w a r d s   by  m e a n s   of   t h e   s u c t i o n ;  

-  t h e   t u b u l a r   k n i t t e d   i t e m   i s   r e m o v e d   f r o m   t h e   n e e d l e s  

and  d i s c h a r g e d   u p w a r d s ,   a l w a y s   by  s u c t i o n .  

8.  P u l l i n g   w i t h   r e v e r s i n g   p r o c e s s   f o r   p u l l i n g   a n d  

r e v e r s i n g   t h e   t u b u l a r   k n i t t e d   f a b r i c   as   c l a i m e d   i n  c l a i m  

6,  c h a r a c t e r i z e d   in  t h a t   t h e   c l a m p i n g   and  t e n s i o n i n g   a c  

t i o n   f o r   t h e   p u l l i n g   and  r e v e r s i n g   of  t h e   t u b u l a r   k n i t -  



t e d   f a b r i c   i s   c a r r i e d   o u t   many  t i m e s .  

9.  P u l l i n g   w i t h   r e v e r s i n g   p r o c e s s   f o r   t h e   p u l l i n g  

and  r e v e r s i n g   of  t h e   t u b u l a r   k n i t t e d   f a b r i c   as  c l a i m e d  

in  one  or   more   of   t h e   p r e c e d i n g   c l a i m s ,   c h a r a c t e r i z e d  

in   t h a t   t h e   a c t i o n   of   s u c t i o n   u p w a r d s   i s   d i s c o n t i n u e d  

when  t h e   t e n s i o n i n g   p i s t o n   i s   in   c l a m p i n g   p o s i t i o n   w i t h  

t h e   c y l i n d r i c a l   s l e e v e  a n d   i s   a x i a l l y   moved  t o g e t h e r  

w i t h   i t ,   and  i s   r e s t a r t e d   f o r   t h e   o t h e r   o p e r a t i o n   s t a g e s  

a n d / o r   d u r i n g   t h e   r e t u r n   s t a g e .  

10.   P u l l i n g   w i t h   r e v e r s i n g   p r o c e s s   f o r   t h e   p u l l i n g  

and  r e v e r s i n g   of  t h e   t u b u l a r   k n i t t e d   f a b r i c   as  c l a i m e d  

in  one  or   more   of  t h e   p r e c e d i n g   c l a i m s ,   c h a r a c t e r i z e d  

in  t h a t   t h e   t e n s i o n i n g   p i s t o n   i s   s t a r t e d   r o t a t i n g ,   b e -  

f o r e   c o m i n g   in   c o n t a c t   w i t h   t h e   t u b u l a r   k n i t t e d   f a b r i c ,  

p r e f e r a b l y   c o h e r e n t l y   w i t h   t h e   r o t a r y   m o t i o n   of  t h e  

f r a m e .  
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